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(54) TRANSFER ROLLER, ELECTRIFYING OR 

DISCHARGING BRUSH, ELECTRIFYING DEVICE, 
AND IMAGE FORMING DEVICE 

(57) Abstract: 

PURPOSE: To provide a transfer roller without change in 
resistance by atmospheric conditions and hardly weared 
after long-term use. 

CONSTITUTION: This transfer roller 1 is formed by 
allowing a resin layer 3 to adhere to an electrically 
conductive core metal 2. The resin layer 3 has 
10^-10^°n.cm volume resistivity. By specifying the 
volume resistivity of the resin layer 3 in this range, 
changes in resistance of the roller 1 due to atmospheric 
conditions can be substantially avoided. By forming the 
resin layer 3, the wear of the transfer roller 1 in the 
outer diameter can be suppressed to a small amt after 
use for a long time. 
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[0 0 8 7] JitH^<*:gB2 2 a (i. iiStt-;^7->-e*.tl 

0 0*/cm2 , fi^(irii<Jl 0mm. m^ffitt«103 
~105 QT$)-5, X. ■:/^->^<*:2 2 ag|5:»©$tSS 

iaglS*-j0. 5mmT$)-2><, 
[0 0 8 8] MUX. ^m:7'^->2 2 {Ctt. AC 1 8 0 

ov (fcf-i7rBi{t) , mmms 0 0Hz(DiE^mmEEii 

DC - 7 0 0 vwiSsmffii^agLAcSJE^^Ensosn 

•So CCOSaA'-f 7XfCJ;0. y5->^f*:SB2 2 a5feSi 
^^35 2 2 a ^m(Dm<Dm."mi 0 . 1 mm~ 1 . 0 mm 

[0 0 8 9] m9\mmf^'^tm^\^^A6<Dmmii^ 

[0 0 9 0] ^my^' -> 2 2 ©^#:gp 22a K y 

2 a CDta;5^'0*-&('IB^;^J:< F 5- A 6 mM\Z 

mLXl^^:i^A^6^A^^o miO (a) . (b) iZ^ii- 

BB2 2 a<D^ism<D^m<Dm^^^mmmt^5^mi,z':> 
ttmL, ^mizm^-t^&mm^&mmx'^.Lfz. 

[0 0 9 1 ] f^3i5«^jtc*3i.^T«. Hmmo)^^ 
[0 0 9 2] EI 1 1 \z'mm.mt.'^^m(T>-^m.-fv 

ST. DCm^^ft;$-frfcJi^®^7feh*7Aro^«m 

{i^tb^Dtt ^=y^ i.y)m^i)^fs.^^\z. 

n. WHA^fCt-Sgi^K^AWiCD^T^J^— $fc/h$t/i 
S!)(C. TOaDCmJ±ICJt^T^7th'^A«{5*5fg<. « 

[0 0 9 3] 1^. **JS0i]lr*i('»T«. B5ll5t2 7 

6 #03) m^:?'7->2 2lcen»DL;t/W 

7 X © A C J; -S^llflifiTS 6 * ^ is6. 



[0 0 9 4] <|g2^|f6W>lll 2iC^2 3ISEfiSJfI^?> 

->t^^ K 7 A®}gMSI5^:^©4£>^:iaT'*-5o 
[0 0 9 5] 2|s:*Sge»Jli. ^«-:?'^->2 0®^#:gC2 0 
a W^feSflglCJSff^^;*:^ 2flf^CtfcCt*^*!t#'i5;T$.-5, ffi© 

C 0 0 9 6 ] ^-1; 7'^ -> 2 0 (Jy^^U 2 0a 5t5ffilC 2 fl 
OT^^^lt^CilCiD. 1211 3 4'(r^4IS-e^Lfc?fr« 

ig0iJTfi«Sy^->^*3®^#:g|5 2 0 aG5SgS^*?j6 0 
*/cm2 iH^IB^l^MWOT^^^g^iUfc. ^ 
7-><D*J»#ttHulEim 1 IIM0iJ<t|Wlji<i: \^fz. 
[0 0 9 7] Cin{Cj:0. **SgC»JJC*3t^TfcmfElil 

^i!iS0'Ji:|W]+«CD5a**^l#e>n. lai \ \Z^.\^tz^=yyifi 
^ODSSSTK^D. t¥5fe)^J<hi:kl$UT^«A5«|tet/^ 

2 0 aro^fti&/jNS< bfe;tiie>{C>^5'v-{Cf^n;5iS*0 
[0 0 9 8] ^, *^5ge^JIC*3l.iT«. ^#:gl5 2 0 a 5fe 

mznm^2m¥imzif'. z.ro,z^^%<nxts.<. 3 

[0 0 9 9] X. ^#:g|5 2 0 a ^tSSgW^S C:n$T'«» 
»f^?^4^i<h LfcTiS. El 1 4 t^-r J; 5 (CISfMd^rtnJgK) 
5|JJg»55:#:iLTfo, la 1 5 (C5^-rj;5tC^^^*:OT2 1 

mt.nm.\z^^u-^n.^m^zt.i}^x^tz. 
[0 10 0] m.\z. mm<DiL»^^wm2 za9cm\z^ 

^m\z'm^-t^mm.^mmi^^ < mti^tztb, ^dfu^ 

[0 10 1] <m3SISg0iJ>Ell 7 (C^^BJco^ 3 11;^ 

[0 10 2] :^mmmi-i. i^«y7->3 ztLxmmL 
tzz.i:i)mmx$>-ox. te<D,s(ct3i,iT«wteii i mm 
mi tmmx&K), wmyy>'2 2hmmmmiimc 
x$>^, 

[0 10 3] mmyyi^3 2(Dy5">itmmy'^>-iim 
/N'-f 77. (18 0 ov\d~-'^mm. mi&nso ohz) 

[0 10 4] MLT. 2^SI}g0iJ(CiDl^T(i. i®7tH^A 

6^i5^«:?'^->3 2T'^«bfc^tc^«-ri>fc46. 

«y7->3 2 tLXmmX'^^Zfyi^(DmmiiLX[t. 



(9) *^gg¥6- 1 0 2 7 8 3 



[0 10 5] X. *jiss^j{c4Bt^Tti, mmy^^'S 2 
mmm 1 *5£e«jTcDmiit^ 2 7 (n 6 »m) (Dm^\^^ 

[0 10 6] <m4mmm>^mmm^t. mmmimm 

jDDCy'WTX^- 1 3 1 OV tLfztC^. m^i^"^ 

m- 7 0 0 vtcsaf ^c<J:^^'T*^fco 

[0 10 7] mi 8(CDC/NW7X<75^C091Jnc^t#. 

77.(Dm'^(DAC{z^^mmmtL(Du^L9J}^t)m^^rc 

^|-ctO> Mt5lll**S0*J<tI^<i{cl^--?S«^^ff^J:'5 
[0 10 8]-:^. i¥*0iJtCcl:^^ll"7'^v';^M^L;^c 

[0 10 9] ^mmiz<^o. -f^z^^myj^iz^^^xD 

fgT. z}xhyo>\z'i^iL'Dz,t\zrs.^rzo 
[^3^0^] ^.T^z^smmo^mmM^mnmrnzmrJ 
if^xwtm'T^o 

[0 1 1 0] HI 9{t:^mm\z^.^mm^mmmo:)^m 
mmmm. E12 1 1112 2 

[0 111] m^. 6\ft^^mi^x$>^m^\'^i^x$> 

im^mmix&^^ma-^x&D. z.n{tmmi±:& 
7 b - 1 ^tmrn^^^^m 7 b - 1 <d^j^ 

D-^gB7 biiTmS^nTl^^p 
[0 112] ^LT> ±tB^mn-^7tS, S^7 acD 



4 a ^-^n-en^attJD/E/N*^- 24b xm^^ k ^ a e 

(^'\^ihf^l?f ^Cchiict-3T. fg^ma-^ 7tJ/S7t 
K^A6lcm^<7)»n/£;^«:t>-:)T^ig^nT(.^^o -^L 
dCCJ^mn-^ 7ti®7t H-^'AecT^lHlteiKiftt'f*^/^ 

C0 113]X, 3 3ti^liP-^ 7 (c^^lt/nwt;^ 
:^2 4b, 3gmttfft§2 4 aS:^/^Smtt.-E:^7 aSr^M. 

T^ffl;n-^ 7 tcHiip^n^o ^ncicto. inieigijb^ 
nTii-SSTtK^Ae^S^i^^T/f^colSti. m{5:t:i»fti^ 

[0 114] chC:5T'> ^mu-^ 7CD^mttS^7 a 
ti. ^1 9(C^-rct3tC. *^:&f^4^*g|5co^^tgD 1 tJ;^' 
PS§B<^^SD2ill:b^T;^#<;^cJ:oTl^^o :ic^;^c 
fi?). ^mn-^ 7M^co^«ttS:^7 a ^iPEELTiS^ 
mn-^ 7<^flS7feK^A6(r^jg$-ttfc<h#ti. 
-^7 <0S¥ **gB?J>^*f^5flStcJ:b-<S^m:^7J?^'i§ < T'ci: D , 
«m D ~ ^ 7 (7) ft 0 -^/P^ A ^ (c ^ S-r ^ ^« a - 
7 4'*gBcD^/jN/cCr?^^(»ih"r'l)^<h7!?^'T-#^o 

\Z^\^^X^^—\tX^^o 

[0 115] ZLCDm^^. ^litiS^7 acT^fi^cf^gP^ 
@D 1 tir^JSSBcT^^l^gD 2 tC^TLT, 

[0116] 

[^1] 1. 2^ (D1/D2) ^1. 8 

hf^^^o\z'r^(Di)^w.^iy\^^o 

[0 1 17] St::. (D1/D2)<1. l(DiM^\-X. 
X, (D1/D2) >2(D«^t^. ^mD-^7<7)S^ 

[0 1 1 8] X. mmi±Z>^7 aCD«^4^.L>. ^g^tt:^^ 

^^7 b(D&^^^L^^m-X$>0. ^'«tt>-S^7 
a(DS#4'*a$ (miDlSB^i^) CD:^$L17^^, D-^ 
gB7 bc7)S$L{C*fLT, 
[0 119] 

[^2] 1/10^ (Ll/L) ^1/4 

<h ^ cfc 3 (:: -r -1) ;i T^^^ii^^gT S> ^ c 

[0 12 0] SM. (L 1/L) < 1/ 1 OCOii^ti, 
^lin-^ 7<;)4'^gBcott7!?^'0&^^tc^iIET€'7:i:V^^ 
X. (Ll/L) >l/3<D^^tS. n- 
^S|5 7 bcO[^ySg|i(7)^f^E;!?^'fg:<3^ci:0, •'^ma-^7il 

[0 1 2 1] mmiiz^^7 alt. m. 7.^yv 



110) ^NJga^e - 1 0 2 7 8 3 



[0 12 2] a-^m? b(Dmmi±w^m7 b- 1 

Tift. EPDM, SBR, NBR, CR. Xtf^PJUt 
EPDM (1 0 Ot:(3^tt'5A-x 

mmitti-yr^yy^y{7 
±teE PDMzi>/\°'i7> F 

[0 1 2 6] a^SttS^chLT, fi^^^^gg^H^D It!;^^ 
7. 8mm. ^^i^gBS^ 2 5 mm, MyflggpnSD 2 7!>^6 

mmcDX5^>UXSA^ (±S2 4 5mm) ^/^U, # 

1 6 Ot:-ei 5:«^rp1JPteUT*I$ 2 2 6mm, 
n-^a55^|.gl 2mm(D^mttn-^^fPKLfco 

[0 12 7] Z.(Dmm.'&U — =7(DU — ^%(D^^\Zi!^0 
#a5cDfgtxflt^EI2 3 (C^Tck^tc. P-^SBHiltc*! 
1 OmmC07;i^^?@ (/P^O. 0 5mm) 3 5 ^^«r$ 
i±T#^j^tt, S^7 a chTv'l-^fSS 5 ^:COrB^^I 2 5 0 
VCOSm^fflJUnLTT^Xd^— (BM«aM, 3 116 

mw&ti-^^y^'yv^ 
[0 1 3 0] *siiD-^^i/-if e-A^u >^ 

-Vy>ii, Ifv-a N A4 0 4) tl;^ 7° D-trX 
h 'J K^Atc 

[0 13 1] '^m.u-^cDi^.^mz. 

m^yM^ - 5 5 0 V 

i5?jStr-^rBi«/E - 1 5 0 0 V 

m?^'^ 15 0Hz 

?#enAcc |i]i;^^CO^mn-^^ffll^T. 6, 0 00 
LTD WiM¥ffi ^ tT /.i: o ;t <!: 5 , 1^ ti (C Kiif 



[0 12 3] P-^gB7 b(DigJStn:^SJ^M7 b-2 

«fc^ll?^COU-^^Kll:-r^fc66(C. 2^mtt?f1±S7b 
- KD^tC^tt-S 1 X 1 08 Q . c mi^±c^*f:fSf£tn:4^ 

^^T-sB-esSo i^, c:(^isstri^®/i7 b-2(0*^ 
f4<hbT^j. jPuxxx;n^Bg, if^')o\y^ymm. # 

m\zti—^-yy''yyC^. ti-^^y^^'yyy-i 
[0 12 4] <mmmi> 



-*AS2 0) 



[0 12 5] 



1 0 0 J 

31 
1 5] 



m 
m 



5 01 

1 0 o: 
3: 

DEGITAL MQ Hi TESTER) 3 6 T1PJJ 

<Dmmx$>'Drz mi^mm : urn 2 sx:. mnm&e 3 

[0 12 8] :k^^X\ zcDmm^zf/^u — ^cDa — ^cD 

^(D^miz. :!f^0 7^\^mm\zmmi'it!-^^yy^^y^ 
^^m^itr^mn^^^ >y \::y^mizj: o zi-^^ y^ 
1 2 ox:x3 0 ^mmm^i^xmi&iAmmm^MfS, 
i^tz iM^mmmm^o, 0 3mm) o m^^-J5^T%^\z 

[0 12 9] 



P» lOOi 

31 

4 2 5: 
14 2; 

[0 13 2] <mmm2>m^m\^^^^tLx. m^^^ 

mmDl^^l. 2mm, 4^^gBfi$2 5mm, WimS?^ 
^VmD2f)^6mm(D7.v^yU7.m^W (^ft2 4 5m 

m) ^mi^^rz&.m-^mmm 1 tm-m^x^ma-^^ 

[0 13 3] mmmi tm-':^iixmmim^nur:>rz 
^:z^. ^mL.^<DmMS.nummf)m^nrz. 
[0 13 4] <mmm3>mm\t:c:^^tLx. s^*^ 

mnrnDlf)^?. 2 mm, ffi^gp^^^ 2 5 mm, m^m 
^mD2^^6mm(D7.y-yUXm^m (±&2 4 5m 

m) ^mir^rz&.9mmmmi tm-mf&x^ma-^^ 

mm, rSi^O. 0 2mmiCi:-:>T±/15Jf® LT[HlSE^?g 



(11) 



- 1 0 2 7 8 3 



[0135] mmm i Lm~yjitx'mmmm^nf3.r>rc 
[0 13 6} <mmm4>mm.\±z>^tLT. m^'p^ 

^9\-mDlf)i7 . 8 mm. "f^SBSS L 1 *J 5 0 mm. 

6mm) '^mf^^rz^:x^yitmmmiim-m0iLr'^mo-y 

^iSf^Lfc (P— ^fiCgi^F 2 2 6mm) . 'A^^X\ 
«?iJ3 tmiWCagB (g$2 5mm. g?$±^0. 0 2m 

m) Sigttfeo 

[0137] ussfisj 1 t^-ysm^mmm^nu-otz 
[0 13 8] <mmm5>mmi±z^^iiLx. 

gP^^DlAi?. 8 mm, ■t'^gpg^ L 1 A^6 0mm, 
Pfflg|5^1-SD2*^6mmCDX^>lx7;KA1^ (^S2 4 
6mm) 1 <i:[H)-^^^^T•^®D- 

^^ISf^L/z (D-5'g|5:g^ 2 2 6mm) . i^l^T-. ^ 

mm 3 iimmo^wm (.&^ 2 5 mm. ^^±mo. 02 

mm) 

[0139] mmm 1 «tiwi-:^fe-eiii^i¥<ffi^tTi^t-3/t 

[0140] <itmm 1 >iS«i4S^<h LT^'l-g 6 mm 

2 5 mm. 0. 0 2 mmtCMtsT^Jl 
W^LTD3gP<&}gfi£L/i (S2 4#Ba.) . 
[0141] mmm l t|S|-«):>5ffi-t?Bll^i¥«S;fT^Co 

[0 14 2] <it^m2>mmi±^^^i:Lr. mm^^ 

mSDld^8. 0 mm. tt>^ffl5fi$ 2 5mm. PSSB 

nfiD 2*^'6mmCDX7^>UX^^L^ (^fi2 4 5m 
m) ^fflV>fciil.nt±3ISg0iJl <i:lR|-'«fi)cT^«a-^€: 
fPliL/i (1112 5#B?.) . 

[0 14 3] ^Mpij 1 tm~yjmx'mimfm^'fTU-:>rz 

fTTjco/ttCl^S. 4. 1 0 OfeT'n-7f *SBd^S«5-r 

•5 H 7 A «® tc ^tf&r ia tc ;^ y u ia ft A^'^ ^fe 

[0 14 4] <J±t5j^J3>^lH4.-E:^<tLT. S^.-l^* 

SR^'l-gD . 8 mm, ^^ae*$ L 1 7!)^ 5 mm, 
llJSEen'SD 2d5 6mmCDXx>UXS!3tll^ (^S2 4 
6mm) ^fflUfcKtn««SSCTl tlWI-«B£T^Sa- 
vmm\^tz (D-^gBSS 2 2 6mm) . ^Jcl^T. H 

mmz t.m%.(nm^ (s$2 5mm. #$±iio. 02 

mm) ^ISVtfc. 



[0 14 5] I6SE0IJ1 t|S|-:^ffiTiiimi¥ffiS:ff?ic-:5fc 

[0 14 6] <JttS^0iJ4>«mi4--S:^<tLT. 
g|5^1.SD 1*<7. 8 mm. tf^aBfiS L 1 tJ^S 0 mm. 
m^W^%m:>2ifi'omm(n7.7-yV7.m\.W (±&2 4 
6mm) ^m^^tz&.mtmmm l <i:l^-«lfiET-«mn- 
7S:W:f^Lfe (n-^S8:g$2 2 6mm) . 'A^^X\ m 

mm3t.mm(Dw^ (:g$2 5mm. m^±mo. 02 

mm) .^m-tfz, 

[0147] mmm 1 i^m-ysmx-mmmm^nuryrz 

<tCl^, «3WtC*3ViTtt«mA^CD*ViS»;:t@ift7i«f# 

[0 14 8] i^mmi,mma-^'^miz^m\^rz 

[0 14 9] [m4^W £AT(r^4^?qC3^l«£0ll*m 

[0 15 0] 02 6(i*|gBj(c«^^SM^m^lfiCD^« 
P-9gE»®S#*[6]fr®0. 02 7ti|^^1|D-^gp 

[0 15 1] 04^, 6 (JiS^m^T'S-£)?^7t K^AT* 

0, emjim^cojiiiSTiHieigift^n-So x, 7H^ 

^P-7TS.-:3T. ;iniiS^7a. tp^gPSPIt^: 7 
c. iS^^^i^T dRUFi^m? ex-mfS-^nx^^^. 
chC^T. ±IE5ii4{t: 7 c . 7 d tt^«D — ^ 7 
7 a <i:nii!g|5 7 ea)rB^{riSi*?>nT*3D. :E;^7a«R 

mm? e(Dmm'p'L^^mmLx^^i>o :b^7 aitm 

mtt^WLTdoO. X7">UX, «^^®^S3tLl^-C^B£ 

$n.5ci:A^'asL<, cn«3¥tt<*:7 c, 7 d <tm^ 

[0 15 2] MLT, S^7 a«ft^:5r6]M5SBB(r(4T 

m^<r)j-<^-mi\zj^-z>xtiFf}ii^mux^<i:). ;inicj; 
oT^mp— 7 7 K ^ A 6 izm^ii.xs.m^nx 

fcO, iS^«P-5 7«!S7tK^A6(r?*bTiJeiftlHie 

[0 15 3] ^LT. ^«P-5 7 (C, :^^^7 aizmm 

-St. J^i^K^ABcD^ETi^ifel-lC^^^nSo i^. ^ 
mP — 5 7lcEPj!jp$n.&«JEtt. C»JA(±'l ~2 KVfi;g 

«itgit«EE. m^\tmmm&iz^mmE:=^ms:Lrzmm 

[0 15 4] mma-^7(DF]nm2 ertlClga^en/z 
Buie^f ttSBW 2c, 2d(i. SRIS-0101 fcM^ 
^n^mmi 0~7 5" 0®S©56?a#:T-^?iB£^n-5. 
latC. ^^ttSEW? c , 7 d<D55K/?'^'S R I S - 0 1 0 1 

izm^-sn^mmi 0° &.tx$>^l. imi±W7c, 



(12) 



^mW- 6- 1 0 2 7 8 3 



^^(C^c-^Ti?* L<7S0^o X. SRIS-OIOIIC 

mmjE^mi^-itr^ c tf)^x-^tj: ku-o l<u 

[ 0 1 5 5 ] 3^. 7c, 7 d{t. RfSSB 7 d (7)5 

0. «mn-"^7C7)S^;^r&l4''i:>a5fC#tt«:7 c;;?^. m 

CO 1 5 6] d^T, $Sa$#ttfls: 7 d 

iif*: 7 c co^iigck D < , ^(Dmmm\t S R I S - 0 

10 1 tCctDM^$n^Sl^-e5~3 0" cOjuHT* 

egtc. Mm<Dmmm:^^3 o'' s^±'c$>^tF^mm7 

[0157] yflgaS^ttfr 7 d CDi^igM^ S R I S - 0 1 
0 1 l3M^-r^^^T'5~3 0^ CDigSP^gtr^-^c^i. ^ 
^D-^ 7<Di^SIH$tliSi^^ci: ''Lt^D" ^^L. ^Ma 

[0 15 8] X. ^mu-^ 7 (D^^^comm^mm^ 

[0 15 9] -yj. ^Sd-^ 7 t::4ott^R^HI$7 eF^ 

<D^0^m^^i^7 ccDm^jft. ^mD-^7 0ft#^« 

<D2 0-5 0%{C^^$n^o 4'*SP5¥'I4#:7 c(DS$ 

^ 7 (Dii^mzmm^ k ^ a 6 a o ;t ^ # p 

<r^^^o X. 4'*a5^m^*7 c(Dft^:0^'^mn-^ 7CD 

COSTt K ^ A 6 *f T ^ ^ trji'DTif^L< 

[0 16 0] 1^, m2 SlZTjK-rj^OiZ. Smn-^ 7;^^' 

®ttft:7 d^2SSIl^± (7 d - 1 , 7d-2---)ffll^ 
^ma-^7(D!Byt\^'^l^6lz1cir^'^m^<^D 

mmtu^o cco^i-^. ^m.(D±^^(Dmmt. 7d- 
i>7 d~2>-T$)^o mL, zLCDmmizxnifi. m 

[0161] cbC5T\ ^m^-^ 7 {Z^ii^^^t^7 



c, 7 dti^ra^*:T*^§^$n. ^ra#:<hLTti, :^^UX 
A. EPT, SBR#<0|«raf*:SO:>'Ur3>§gfa#:^7!?^* 

[0 1 6 2] X. =^mP--7 7{::*Dtt'&H1i!gB7 efSW 

mmmm<D^^mm^zti-7f.y^^y^^ t^^-i^.y^^ 

yy^ vm(Dmm.mA%\^^^\.tz^(Dtmm'x:^^. 

[0 1 6 3] #m't45^^-ycDJP^<tUTtS, 0, 3- 
2. Omm^^'M^bl^o MW&.J'o.-'ychm^ifi^. 3 

mmJL^TT^^chR1SS[5 7 e ;^^'RfiJ?f^^;»;^*t}tT^;^ci: < 
7^j:-:>T$?Sb<;^ci:<. 2. 0 mm^±T*^ ch^'l±^*:<Z) 

[0 16 4] X, ^^tt^^-y(7)5^jS<t LTti, J I 

S-Af::^g^^n^ 3 0 — 9 0° (DmWimTy^X-^^^ 

nmk'f'z^-yo:>mm(^2. o^* i^TT$)^chRfflgB7 e 

^± -e a& <h 5¥ <7)?^^ T ^ ;^ci: < ;^cf o T{?f ^ L 

[0 16 5] ^mn--^7(DffiKffl(Dffly^:;^ffi 
^02 9{C:^-ro ClCDffl'J^:^?*^^. ^«P-^7cD^j^ 
\ZT }V^-^ L.mm(D^WMm'^ 5^^^$-t^T#^f^ 
tt. 3 5 7 a <hC0FBl{rm^C0SEE^H3 

tViX^xmrn 3 6 tsup-^ 7 (T^atrc^sjj^-r^o 

p^, SmP-^ 7^f*cDjg}nfjt<i:UT{i, 104-10. 
[0 16 6] (hd^T. ^«P--^7H0iJx.fri'>jfecDcfc^ 
[0 16 7] fiP^. ^®tt^rSf*^lfttiL^J^{rJ:oT 

mm(nm^^2m%m.^<rym^v^^?^\'^(J^^^^zmyy . 
•:Ln^\zi^^^^m\.xm-^^'i^^^t)^^. 
[0 16 8] X, n^\^m^\z-^'oxnwimm.^(D^v 

tttt^ ^ - ^jn.^ L T ^1 n^llftiR^S ^ -tt ^ ;r <h ct o 

[0169] <IISggiJ 1 >5iii14mi^>^S:^ 3 t^mzW^. 

i^p°p^ : T^^X:^^>>^ 5 Of^, 

S: 5 0° ) m^Wf^^mz^UUf\yy7.it>^ 



(13) «$M¥6- 1 0 2 7 8 3 



CO 1 7 0] ^r^mz^mcoz^^k^mL, mmw(D±\z 

0. mna-'y Will 2mm) S-ftfc, 

« : U-y-'=>EC-5 3 0) ^l^*4<h UTWiJti Lj^Jglr 
J;i3f^i8l^fc5^^-::^ (IP^lmm, ®S J IS-A 
80°,fi}ji2. 5X108 Q) ^m^^fc. 

mm) 1 0 0 g/'cmT^^$-a:Tiil^i¥ffli*ff;^C-:> 
m) m. LBP-A4 0 4) (D^mmRU:h-h'Jy 

f^^^m 1 tc^T, 

[0 17 3] 

1) iaeit«*-a3J^-& 

2) il?jS+3£cStC5^-& 



2 4 mm/ s 
<f> 3 0 mm 



1 1 0 0 V 



- 3 5 0 V 
2. 5 k V 
5 0 0Hz 

<*JSeiJ 2 ><P^^W\tW<D& ^ D - ^ Ofi^ 

[0 17 4] <mmm3>'p^^miti^<D&^^mma 
mm<DmfS.tLrmm(Dwm^ntji-otz, f^Wi^muz 



[0 17 5] <l6Sg0iJ4>tfifeg|53it4#:iLTy5^;U=f 
X>-J^>v 5IIR. i^S : 3 0° ) ^^sEfflL. >^g|53¥1± 
p°D« : ¥^B)c7;#>i> # 8 0 > 65 S : 2 7° ) Sfigffl 

nti-otz. Sisms^ 1 ic^fo 

[0176] <SISSfl»J5>"t'^S155H4ft:iLTi'Do::f 
>>^CR^-1':7' CR4 2 0 5. 51g : 1 5° ) 

mrnmi izw\^<Dm^iz\^xwim<Dwm^ 

[0 17 7] <l?M^J6>5it4#:^fi)c^ 5A''F;fir5ttt. 

BRrfA;^5l?>v' (#7x;uh (») 83. : ¥^ 

fiS;X3j^>>' # 8 0, ®g : 2 7° ) . ®i70D^U> 

if^yj mmm) uso. mm. -. 34° > . ©i/aPT' 

>7.#>-:/, ^ : 5 0° ) tb. ^^D — 5<DS#:^ 

i^^fi(::?c=f LT. (>T-» SI 5%. 

(ItffliJ) 1 5%<i:L.fcJWi1-«. *ig«sj 1 ^il^«IWt«fiK 

[0 17 8] <]A:mmi>^iSLwm^^i-Diiv. pt4 

S!d°p=S : ^^3tyU'>X^>-:^ (SSffiM) US.O. {IS : 

3 4° ) ^{$fflLfcK^t-«. mmmi i^mmcDm^izi. 
xw\\ik(Dmm^nU':>tz. *£^^^i fcs^-r. 

[0179] <lt«:5fi»J 2 >«ftl!S«^S<»: UT. ^30 

lrf^-rck^/j:^^a-^ (^1-^1 2mm) 7 Lfc 

it. ^*€:«l(C^-r. 
[0180] 
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[^5igw u^T{'^5fgBj®*sg0ij^^f^@B{c»o' i^^xmm-r^o 
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^BB¥6- 1 0 2 7 8 3 



c 0 1 8 1 ] <^ 1 mmm>ms i \t'4^mM(Dm i mm 
[0 18 2] ^mmmiz^^^x. ^-ma-^7\t. 

7 a(D±lZEPDUm(D 1 0 4 1 0535 Q • cm<Dm 
«zi*A)i7 b^iStt. -^<0±{ch K'J>zi'A#;&^bjS:-2> 

1 07 -1 09 Q • cmm&(D^i&tfim^m^-t. t(o±. 

uy^^Mt^ib^^ 1 07 — 1 0 lOQ . c m(r>y* 

As k e r -Ca«J^T5 0^-7 0«gS(3^^$nT 
[0 18 3] IS^mfrT*^^7tH^A6 ^LTti^H 

JC<i:0*gOE8 0 0 gT^7tH^A6{rSI*^-d:. tSWlHl 
[0 18 4] ^mu — v7(r>1S^^7 a\Z\t.. /St^K^A 

4 2 ch3SriftmaS4 l;^^*E|(7)J:^{Cit^iJt3ttJ^$nTl.^ 

[0 1 8 5] 1^. ^IID-^ 7fri. 
(^ffi^2 4(Ci:0^i#;^n, /N':?^3 7, -8^3 8 

[0 18 6] X. mM3 8tmi^fficD/\'j7>>^>^*3 9 

@^$n, lft§2 4*>c:(;)/\'!7>?>>/3 9 (c±T;^i^tc 

tc^^^Ittttcov'— 1 ^tim^'^^n. i 9 

[0 18 7] ±tB«^IC43ViT, «:^7 a{CS?)ft«ilS4 
1 (rX^^ift 6 0 0 M A, iliSISc 5 5 0Hz (D^x^rC&m. 

LfCo i^. 6 0 0 /i A^m?iSfl#(7)3cSf£tr-^FBimBE(iBS 

[0 1 8 8] Cc7)ci:#, v-;UH 1 9^SSi;5 0 ^:/M^ 
TtgifiL/zth^^, R=5 X 1 06Qa±(Z)Str[fiitw^5 
l^T3c?)ftmrj5(^v'-;UK 1 9^<7)?jSn5A;5?-J:^^7t 

04 Q&,Txmm^^y)^^\:^ti. z^n^t. ^^^h^as 

<hSmD-^ 7 (CctDtll^-r^f^«^SC7!?^'B§2 OOP 
F~3 0 0 P F ( 1 P F= 1 0-12 F) m^X&^fc 
66> 3S?ift'1'>t:-5^'>XZ= 1/2 ;c f C ( f «5cr)ftm 
l±<7)j§j&^ (Hz) ) ^^U-l. SMQSjfti^^cJiO. 

oT. >—;i/F 1 9^T*?i^$n^/iHm^c7)-r >b'- 
mf)^mi<L. —yj. z-o^miztt^x+^i^^umtr^ 

z.hx\ mi^m'(^iy)m±x^^h(Dt^.t?n^o 

[0 1 8 9] 1^. }£Jn5 0 (Ccfc ^?lr5ll?jitKii:cD>;4^ti 

ocofiSrios Q--109 Q&.±\z±ifrztzL^. 
y-^ Xiztir^iy-)i\'y^J}m^m:P^Ltzo 'iitr^r. m.tji 

5 0 (D\mt!B^ K ^ A 6 t^m^-y 7 



^C03^;!?^'«|^'r'i>< > e-^''>XCO 1 fg- 1 0 0 fSSS 
[0 1 9 0] X. Els 1 IC:feV^T. ^^ttC0/N'!7>? >^ 

3 9 ^m\r^rzt)^. n^3 8 1 k 1 9 (Dmm^^mz 
nTi^n«^<. «EoT. !e:^'rLt)yNr>':/>^3 9*ffl 

\^^^ii^-^W^'^y'^^'^(D\t'mz)^Xhtj:\^^o i/— JUKI 9 

^m^^x^^K. X. /\^zy>^3 9±i,zmmiii^m^ 
[0 1 9 1] <m2mmm>mimmm\z^^^x\t. m 

«14v-;UKl 9<^J£tn:5 0^^^LT^it!lU;t7^^^^ SSx 

5 0 ^ffil^'Sf-^D{I>'N'>^v^>i^3 9Srl05-'10 8Q 

K{c:^-At-:>-^S n02 ^^fgALT^jcia-rnti'^< . 

[0 19 2] <m3mmm>mimmmx\t^^MMm^ 

mtLXi&tnS O^m^^Tz:^^. Z,<DiXO ^ZMS 2 {Z^-T 

^oizmmmmc (f) cD=i>x>it5 isr^t^^r^j 
^i/^o ccT^ii-g-. *?^z= 1/2 TT f c tu^^)^. m 

mco^olz. ^3feH^A6 ch^HD-^ 7 {cJ:Dti^$ 
n'&S^ffi^»C(iB§2 OOPF-SOOP FX^^^^ 

^tf)'^X^^. 

[0 19 3]O^0. ;UK2 0'\(7)?in®r)StiH4 

6 Lfziy^-JV K 2 0 ch^«n-^ 7 cdSI^KT^I^^ 

it^'JtwflSSSC cDzi>5='>1t5 1 ^An^r^hT^ 

^mmx$)^c' • c" / (c +c" ) ^/h^<m 
[0 19 4] mmz^nific=2 sopfct^c^t^c e 

2 5 0 P F'-2 5 0 X 1 0-3P F<J:t*'&^<i:T\ M^^M 

mz. a>x>-^5 1 ^ffli^nti, ^Si^iSScftr 
f 7!;^^;^ €-0^;^ lis r^y-rX^>;i^^< p^iRT^ 

[0 19 5] <m4^;^^J>|imJE0^]{C^l/^TtS. 5C 
7jSft?^^P5i:LTffitrL5 O^fflV^fc;)^', 
JUL (H) S:fflt^T^>Sl'^o ZKDm-^. A<?fZ=l/2 

7t f L chT^cf^/z^. ^iMmm4 i(Dm\&^f wz) \z 

[ 0 1 9 6 ] <^ 5 *SE0iJ>m 1 JISE^Jtl^l^T^i, X 

^^'S^-^-TL^m^x&^'E^mitm^ mz. ^mizm^r 
^^iMmmtm2Kv??x&'ox. zmzML. mmy 
-rxo:>}d-^mj£^t+^\z±^i.^ mKv-^aioK 
V) tzib. i^^f^\:^-^^m^y^xizMLx^m^n^ 



(15) <mmw-6 - 1 0 2 7 8 3 



[ 0 1 9 7 ] la 3 3 iz:^mmm(Dmsi^^Tm s 3 tz^ 

Ciro<i:#. /N''J:^^' 5 2®5t1SttVB ^Vpp/ 
2 = 1, 0 0 0 VtLfc (■Vpp«328itmzlS4 ia)t!-i^ 

[0 19 8} :i<DJiviz-t^ciiX% ii^cD»«<Ciijg 
;^t32fiSt««S«->-;P K 1 9 iz±< mn^ c: i*«/cc< . JL 

(0 19 9] 1^. ^.^(D^i'-'mbmmmizidi^rii. 
^n^mAmii a-5'X'$>^m-^iz-D\.^xm.mLfz^^. 
:4?^§smitz.<Dm\z^m^iii, ^tt^'u- k-^'^^uf*!^ 
^mi^tzmm^mmi\zi5\.^xhmmzmm-r^:Lii^^ 

[0 2 0 0] [m6 9tm'i &.y(zm6mm<Dmmm^m 

Mmmizm-i^^^xmrnr^o 
[0 2 0 1 ] <mi mmm>m a 4 ti^^ajwig i 
miz^^^mmm0^&m(om^\' y j^ii^ma-^comis. 

[0 2 0 2] 6 • IJcf^^gKWiaSDAiSSgBCOiagD' <k 
0 t/^M^^-r -5 i7 7 >Jgt»c«!®7l6 K ^ AT'fe 

So ««D-57«, fie*jlOS^7 aropS^SBfCffm 

[0 2 0 3] X. ^mn-^ 7(D:E:^7 atc3c?^tB)(;5i-$r 
KieS^^>tH^A6' ©i7^':7>» (AD = D- 

D' ) xmrn-r^z-tA^x^, z.nizj;:-Dxorj.K»'^f)^ 
[0 2 0 4] <m^m i>^mo-y 7 ^Lx. &im<D 

S^7 a<75iaS$'6. 0 0mm, fii^F 2 4 0. 0mm 

^-rD>$i«t$IK (IS^miP) SrJg^LT^^g 1 2. 
0 OmmWD — ^^ipMbfc. SStte 5° (77.tl — 

C) -C$>ofco 

[0 2 0 5] ifigS 0. 0 OmmWT. h U— hni^^^© 
®7tK7A6 (I*1J#1. 0 Gmm(D7;i'5:^C'Anii!± 

izmm^mi^^m^Lrz^(n) tz. sats^ap-77* 

fi=fi ' = 5 0 0 s rXW&l^tzii:!^, <P^mz 
ii^^xmmd = 3 0 ixmAmm^ntzo U-oX. :^^m 
W^5th*'7A6' lC*3ViT«, S$2 6 0. OmmOTZ 

j\^s.=.'yAP]m^c'y<y>mmz0s.mL, ^(D±iz^m 

i¥^m^m^m^LXD=3 0. Oemm, D' =3 0. 
0 Omm^LX±S.tm^i^X^ma-y 7 Si^TtK^ 
A6' izwrni^fzii::^. mmdit-ifaLU-ytzo 
^;>:^,t;^7t H ^ A 6 ' ^m'^S. 10 0 mm/ sec TIE 
mL. .•E;^7 a lC«ACII(EVpp2 0 0 0 VtCDCSE 
Vdc- 7 0 0 VSrggLit/NWTT.ttQE^TOPL.Act-l 



a, 10, 0 0 oftcoiii^j^fiKf^fe^®A^tt*i;-r. 

-otz, 

(0 2 0 6] <^ 2 ||ffi«aj>|g| 3 5 H*?SBJ®m 2 HJg 

mz%^mmM^mm.<r>m^^yh.u<r>^^m. sse 

K ^ AgUro^Kfr® HITS. -5. 
(0 2 0 7] SiciJUiT. 1 1 aHi7 U— n>iyyu— 

dcDi' U-:r>yyi/- K 1 1 a «, iSj^K^ 
A6* (Iitl«[Hie:5r6](C^^LT:^':>>:$'-:;^[^i](c^^ 

[0 2 0 8] Se^fecDT. h U- h-Rt§it>cCD!iS7tK5A 6C0 
i7U-::i>yyu-h* 1 1 a IC J;-5ll^«^m. 

*5iiT;^;^ < . ^mf^o^m.mmzizmz^m.L.yDm^ 

-t^:Liz1fi^-ofz. 
(0 2 0 9] MLT, *^B>gtC»S^^K7A 1 ' €rffl 

r:>^:/U-— H 1 1 a«i®3t K^A6 ' 'vwat^EE;!)^-. 
?1S A ^ 75^^ i; -5 C t V 

( 0 2 1 0 ] <^ 3 ^I;te0ij>gi 3 7 yt-if-wmw, 3 
fiaj{c^Siii^JKfiggM^a5cD^«^, H 3 8 fin 3 7 © 

B-B* ^tC»5.*SEg^E0T-feS„ 
(O2 11]04'> 6" «JS7t<*:'^;H-TSoT, 

M^*^*Lfcfe(7)T. cn<Ol*]®lCi^ttLT!Hll£-r-5 

0 — ^4 5, 4 5' {Cj;DI2I5^^fP*[^tC|gli$n-S), 
-e-LT. 7 (C^I^T-S^Tt^'^^H- 6" 

tt4 e^^'^^Uhe" rtffilcSLTiBM^nTti 

■So 

(0 2 1 2] X, ^«n— 7 7«. El 3 8tz^-r<J;^> 
l:, MBBtt4 6(Cl6]7&^oT, -t^^ 7 a WMWtCtf BE:tf 
f 1 . fi ' T-ffL#ttbn. ^7tft:'SJl/h6" (D^^i 

[0 2 13]flffLT> -c'^^7 a^^bTA'-rZT.^ffi*^' 

f^-^^ti. mit^^y^v^" (n>^W)^ms.in>n^n\z. 

oTiiO (H>H' ) , mn,U-=y7 t.m^^^)\,V 

6" (Dm&~v:fmzii\^xm^=ftm^)vv ^" 

H-H* «^®P-^ 7coig!f^14fii<i:ffll±^ f 1 , f 

1 ' iC/SUT^^-rntt'Mt^. 1^, 4 6 C0!S7t{*:^;U 

-^PTFE, P F A^«l*fflg^ffll/i-5cO;5WS LI.-', d 

i -5 \zm^ L tz^^, ^« A 5- -t> 5 o i; nt < 



(16) 



<HSB8¥ 6- 1 0 2 7 8 3 



[0 2 14] td^T-. W±<7?*5Ee»JTti. ^TtH^A 
[0 2 15] 

cknji. &W^a-y(DZ^^±izmM&tjimyjn 07 ~l 
IC J: -5 D - 7 roffiiitaift ?lr *K W t' *l < f d 

[0 2 16] |g2^g^(rj;ntf. 

itm^i$^»mi,z!ii--mmx'mm-r^ c tt^x^^tztsb. 
-fz'iy^w^z^m^y^^mi.x^^^mmKt^-DX 

[0 2 17] ||3fgB^tId;ntt\ ^fii^ii^e^C^Jlt* 

Wco^^S^tei— iceH-r^^SA^^^py^-r-SciTiST- 
[0 2 18] mA%m\z^mt, ^mnm^^&^mwt 
<Dm^mzii\^^m--rm^<Dm±'S:m7^xi^-tA^m 

[0 2 19] ^5^m\z^mi. mmm^^^zio\.^ 

T. iy-)v\imi'^^m-^-mmk^ir\^xmm-r^r:L 

[0 2 2 0] ig6igB^icj;ntf, \mmwt.mmmrii^ 
[l2IBcr)ffim;icUiB^] 

[Ell] 'mi3^m(D'mi^mm\z%^m.-^a-=>o:)ms\ 

[02] |gl5eBJ©|Sl^Sg0iJiC<2S^fe^D-7^fflt^ 

[1213] ^\mm<D^2mmm\zm^i^^u-^(r>mm 

mmx'$)^. 

[04] mimmmimmm^z^^mM-u-^^m^^ 



tzmmm^mm.(j)mmmmx'$> ^. 
[0 5] m^i^romsi^MWci^-ste^n-^w^^fr 

[0 6] w,2%m\z'^.^m^msiim^^m<Dmj^mx'$> 
[08] mi (n^^\sj:±mmmx$>^o 

[0 9] ««7'^-><i:!S4^F7Aroj*fi!figi55i-©tt^»c0T' 

[0 10] (a) . (b) ^«y7->^^*:gP®5tJ^©«l 

^*^-r0TS)^o 

[011] mmyy'^(D^mm^'&^tm (mw<-<7 
[012] m2mM(Dm2mmm\z^^^myyi^<D^ 

[013] ^2^HjOT||2||MCTlC^^^fi:/^->t!S 

[014] m2mMo:)m2mmm(D^mmi,zm^mmy 

[015] %2w^(r>'m2i^im\(D^Y&mz%^^n.-:f 

[016] ^2mm<Dm2mmm(Dsmmmiz^^^^m 
>'<D^ii^9cmmm=^^-rmx'&^o 

[0 17] m2fgB^o||3||JgeiJlC^f>®ft}gfie^gg 
[018] DCA'ryxcr)^^EPJDL/i<h^«^m^7-> 

roiB^$^-r0) T$)^„ 

[0 19] ^3%HJ(C^^i^lM^®^g«^^D-^® 

[02 0] m3mm{z^^^mm^m^m:(D^m.a-y(D. 
<p^mmmmx&^, 

[02 1] ll3^B^|-:^^gM=^m^gcoS*i#^i)(;0-p 

[02 2] m3f€Bjfc^^«fii^«gS(D^«D-7aB 

[02 3] ^ma-^(Dmitnm^mm^^rm^mx$, 

-So 

[024] m 3 mm<Dmmm 3 sLKtbi^CT 1 tc^otiTffl 

I i 6 ti /t ^ H p - 5 to S ¥^ ©^ ® 0 -tr ^ . 

[02 5] f^3mm(obmm2izis\,^xm^^t>nrz^m 

a-^cDm^jj\^m^mx$>^o 

[02 6] m4fgBj(c^^Jg«i^^gga)^®p-7gl5 
^i-CDfi#;^|ii]Sfrffi0T'* ^ . 
[02 7] m4fgBqic1^^J^^^«^g(7)^SD-^gB 

[02 8] m4mm<Dmnmiz^^^mMmm.mm.o:)^m. 
a-y^^(D&^:/j\^mmmx$>^. 

[02 9] «l|D-5<^)ffiJiT;zBiJ^S®i&*-rM^0T-«> 



(17) !f#Bg¥6- 1 0 2 7 8 3 



(03 0] m4^mizm^mm^m.mm<Dmii^mT'$> 
5. 

[03 1] m5%m(Dmimm&uz^^^^m&m:<Dm^ 

[113 4] me^m<of^iMmmizm^m&m^&m(D 
[03 5] m6^m(Dm2mmmiz^^^mmmBS.mm.(D 
[03 6] ^6^m(D^2mm&nzm^m^BfSi&m.o:> 
[03 7] m6ftm<Dm3mmmiz^^^mi^mBs.mmm 
[03 8] 03 7WB-B' mizBommmmx'&^o 

[03 9] t^*®e^n-^©#^^®0T^^. 
[04 0] «!*O)ili^J^)5£SMMg|5CDl^fiS;0T-&S. 
[04 1] se*ro?i?^-:/7->w^4*g0-c$.-S). 
[04 2] 04 lcDCg5ffi:>cPia0-rfe^o 
[04 3] S£3fe®«8*^«Sg®^fi£0T'^^. 
[04 4] t^3l5©^«n— ^rofi^;^fpjKifM0-r$.-5, 
[04 5] ^i£*OT^ft^^®^m©^fi£0-c=$.•g.<. 
[04 6] v-;n-*ffi^fflt^;t«e3t5<oSM««^g©m 

[01] [0 2] 




[05] [08] [012] 




[04 7] '^m<Dmmm0s.mmiziii,i:^mmo—yiim 

[04 8] «E*WHftJ^J6gSmici3tt'5?fflln-^<i:® 

1 , 1 ' . 1 " e^D-'7 



2 

3 WfliS 

6 iiTtK^A t^t^fi#:) 

7 ««D-^ (^mmi) 

7 a ^Stt^-S^ 

7b a—ym 

7 c "t'^aSWtSft: 
7 d 

7 e PlISrgK 

1 4 

19 ->-;UH (■>-;!' 

2 0~2 3 mmzfyi^ 

2 2a ^#:g|5 

3 2 mmyyiy 

5 0 Stri 

5 1 n >x>1i- (3S?j!tAW#g:) 

5 2 A-iJy^iS' (32«t*?^^l5) 
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